Molecular cloning and expression analysis of an arginine decarboxylase gene from peach (Prunus persica).
Arginine decarboxylase (ADC), one of the enzymes responsible for putrescine (Put) biosynthesis, has been shown to be implicated in stress response. In the current paper attempts were made to clone and characterize a gene encoding ADC from peach (Prunus persica (L.) Batsch, 'Akatsuki'). Rapid amplification of cDNA ends (RACE) gave rise to a full-length ADC cDNA (PpADC) with a complete open reading frame of 2178 bp, encoding a 725 amino acid polypeptide. Homology search and sequence multi-alignment demonstrated that the deduced PpADC protein sequence shared a high identity with ADCs from other plants, including several highly conservative motifs and amino acids. Southern blotting indicated that PpADC existed in peach genome as a single gene. Expression levels of PpADC in different tissues of peach (P. persica 'Akatsuki') were spatially and developmentally regulated. Treatment of peach shoots from 'Mochizuki' with exogenous 5 mM Put, an indirect product of ADC, remarkably induced accumulation of PpADC mRNA. Transcripts of PpADC in peach leaves from 'Mochizuki' were quickly induced, either transiently or continuously, in response to dehydration, high salinity (200 mM NaCl), low temperature (4 degrees C) and heavy metal (150 microM CdCl(2)), but repressed by high temperature 37 degrees C) during a 2-day treatment, which changed in an opposite direction when the stresses were otherwise removed with the exception of CdCl(2) treatment. In addition, steady-state of PpADC mRNA could be also transiently up-regulated by abscisic acid (ABA) in 'Mochizuki' leaves. All of these, taken together, suggest that PpADC is a stress-responsive gene and can be considered as a potential target that is genetically manipulated so as to create novel germplasms with enhanced stress tolerance in the future.